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Assignment 3 Solutions: By Zach Zeigler
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Figure 1: Band diagram corresponding to problem 9, using quadratic grading to remove the spike. The
band diagram is shown for no gate bias and 1.2 V forward bias.

Band diagram with linear grading
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Figure 2: Band diagram corresponding to problem 8, using a linear grading to remove the spike. The
band diagram is shown for no gate bias and 1.2 V forward bias.
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Band Diagram along B-B’
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Figure 1: Band diagram of the AlGaAs/GaAs HEMT along the B-B' line.

Band Diagram along A-A'
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Figure 2: Band diagram of the GaAs capped AlGaAs HEMT along the A-A' line.



Gate Capacitance vs. Vg
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Figure 3: Gate capacitance vs. applied gate voltage for the HEMT.
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Figure 4: Sheet charge in the quantum well vs. applied gate voltage, in both linear and log scale.
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Ec-Ef (eV)

QW Mobile Sheet Charge vs. AlGaN Thickness
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Figure 1: Quantum well sheet charge vs AlGaN thickness. N@
) U R
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Figure 2: AlGalN/GaN band diagram for 0 gate voltage and near pinch off. Instead of reducing the sheet
charge density as in the calculation, the formation of a neutralizing dipole mitigated the effect of the
gate bias.



GaN/AlIGaN/GaN Band Structure, Vg=0V
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Figure 3: GaN/AlGaN/GaN band diagram for zero gate bias and approaching pinch off. Pinch off was
calculated to occur near -7.5 V, but the same neutralizing dipole effect occurs so the band diagram was

plotted at -4V instead, near where the gate bias begins to be unable to modulate the sheet charge

density.
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Figure 1: Equilibrium absorption coefficient as a function of photon energy.
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Figure 2: Combined occupation function fv(k0) — fc(k0) as a function of photon energy.
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Figure 3: Total out-of-equilibrium absorption coefficient as a function of photon energy.
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Figure 4: Calculated gain spectrum of GaN, for the range of photon energies where gain is positive.



